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(54) Name of Invention: 

Cycler with Optical Sensor 

(57) Abstract of Disclosure: 

A cycler with an optical sensor for automated lowering and controlling of the 

speed of windshield wipers depending on the intensity of rainfall, has the 

stamping (1, 2) of the optical system with metallized reflecting planes mat have, 
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on their transmitting sides, internal or external mirrors, which are shaped like 
rotational paraboloids (12, 22) and are intended to distribute near-infrared 
radiation at angles that are smaller than the total reflection angle. By single or 
multiple reflections, the light flux is directed and concentrated at the focus of the 
minor of the receiving rotational paraboloid (14, 24.) In the chamber (16, 26) 
that is formed by the space between the transmitting and receiving parts, an 
electronics board is installed on protrusions (17, 27,) Connected to that board are 
the transmitting and receiving elements, which are placed into tracks (13, 15, 23, 
25) that are made in the stamping (1, 2) of the optical system. It is recommended 
that the entire system be encapsulated with, e.g., a gel whose refractive index is 
close to that of the stamping (1, 2) of the optical system; that gel provides a 
thermal bridge between the electronics board and the front glass in the heating 
area located under the chamber (16, 26) and protects the electronics from 
mechanical and environmental impacts. The heating element is connected to the 
controlling block (7) of the signal-reading system, which, in turn, is connected, by 
the reference circuit (71), to the comparator (6), to which the windshield wiper is 
connected by the actuating circuit (8). Circuits (72) that set up the amplification 
in the Controlling block (7) of the signal-reading system are connected, through 
the preamplifier (5), to the comparator (6) and receiver (4), to which the light 
beam from the transmitter (3) is directed. 
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Cycler with Optical Sensor 

Field of Invention 

This invention relates to a cycler with an optical sensor for automated lowering and 
controlling of the speed of windshield wipers depending on the intensity of rainfall 

Description of Prior Art 

The fundamental principle of all previously known technical solutions is based on 
reading the transmitted light beam after its reflection from the reading plane depending 
on optical variations caused by rain drops, snow flakes, etc. Almost all technical 
solutions use various optical elements, i.e. optical elements based on lenses, prisms or 
Fresnel magnifiers, to which a transmitter and a receiver of light beams are connected. 
For example, one of the first technical solutions is described in Patent DE 38 23 300 CI, 
where a stamping with three or more pairs of lenses, installed at an angle of 45° to each 
other, is used. The device uses two reflections from the monitored surface. A better 
technical solution is described in Patent DE 42 02 121, where only two pairs of lenses are 
used and the light beam has only one reflection, which makes the entire device smaller 
but lowers its sensitivity. An improved technical solution is described in Patent DE 43 30 
710, where the glass stamping is heated to improve signal transmission and the distance 
between the lenses is increased to two reflections. In Patent DE 42 09 680, a fundamental 
principle of sensor reading is described, where the transmitter and the receiver have no 



4 

optical elements and multiple reflection is achieved by using a reflecting foil that lines up 
the bottom side of the glass stamping. That solution eliminates some of the major 
disadvantages of the optical elements, i,e. their large volume and - when multiple 
reflection is used - their substantial length. However, the reflective foil can be easily 
damaged, which would immediately result in the deterioration of the signal-reading 
function. In Patent DE 35 32 199 yet another solution is described, where the same 
fundamental principle of sensory-signal reading is used but the glass stamping is shaped 
like a prism, which requires a fairly precise flatness of the monitored glass. Thoroughly 
fabricated prisms used to direct the transmitted and received light beams are described in 
Patent DE 38 06 881 . The best version to date is described in Patents DE 41 42 146 and 
DE 43 00 741, where a glass stamping with two pairs of lenses is used, the glass elements 
are heated and the working planes are protected with a reflective layer. Moreover, the 
material used to produce the stamping is selected or colored so that the wave part of the 
transmitted light beam is close to the infrared region. The entire sensing member (a 
uniform plane of the glass element) is glued to the bottom side of the glass stamping. 
The main disadvantage of that technical solution is as follows. Due primarily to the great 
length of the device (its base has an ellipsoid shape) it is necessary to use absolutely 
transparent glues; otherwise the measurement results would be distorted. Moreover, the 
height of the entire device is fairly sizeable, which complicates the task of its installation 
on the monitored glass. The usage of two pairs of lenses and, therefore, two measuring 
light beams results - after their interconnection - in too large signal-reading planes. In 
addition, when each of the light beams is actuated, the entire electronics must be 
practically doubled. 
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Background of Invention 

The aforementioned disadvantages essentially rule out the use of cyclers with optical 
sensors for automated lowering and controlling of the speed of windshield wipers 
depending on the intensity of rainfall. The background of this invention is as follows. 
The reflecting planes of the metallized stamping of the optical system have, on their 
transmitting sides, internal or external mirrors, which are shaped like rotational 
paraboloids and intended to distribute near-infrared radiation at angles smaller than the 
total reflection angle. By single or multiple reflections, the light flux is directed and 
concentrated at the focus of the mirror of the receiving rotational paraboloid. In a 
chamber that is formed by the space between the transmitting and receiving parts an 
electronics board is installed on protrusions. Connected to that board are the transmitting 
and receiving elements, which are placed into tracks that are made in the stamping of the 
optical system. It is recommended that the entire system be encapsulated with, e.g., a gel 
whose refractive index is close to that of the stamping of the optical system; that gel 
provides a thermal bridge between the electronic board and the front glass in the heating 
area located voider the chamber and protects the electronics from mechanical and 
environmental impacts. The heating element is connected to the controlling block of the 
signal-reading system, which, in turn, is connected, by a reference circuit, to a 
comparator, to which the windshield wiper is connected by an actuating circuit. Circuits 
that set up amplification in the controlling block of the signal-reading system are 
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connected, through the preamplifier, to the comparator and receiver, to which the light 
beam from the transmitter is directed. 

The stamping of the optical system is fabricated so that three (for example) transmittiiig 
elements are used on the transmitting side while only one optical element is used on the 
receiving side. That technical solution enhances the received effective light flux that is 
directed at the receiving optical element. Thus, it increases the radiation density and 
improves the resistance of the device to light interference. Besides, the active measuring 
surface here is relatively large even without any possible amplification in the electronic 
part of the cycler. 

The entire cycler is encased and glued to the bottom side of the windshield glass within 
the working area of the windshield wiper. It is recommended that the stamping of the 
optical system be given a convex shape with a large radius of curvature. With that shape, 
the gap and therefore the layer of cement used to mount the cycler is uniform and has a 
minimal thickness, which assures practically zero optical losses during the transmission 
of light beams. The entire cycler is relatively small and, when the below-mentioned 
versions of the stamping of the optical system are used, it is possible to install the device, 
e.g., under the inside rear-view mirror, where it does not block the driver's view and still 
remains within the working area of the windshield wiper. 

The operation of the cycler with the optical sensor is fully automated and does not require 
any manual interference. When powered by simple connection to the electric system of 



the vehicle, the cycler will immediately send a well defined optical signal to the active 
surface of the glass. Simultaneously the heating element is turned on, which heats up the 
entire active area to the required working temperature. Therefore, if, for example, a snow 
flake hits the monitored surface the snow will melt to water and the resulting change in 
optical properties will be immediately picked up by the sensor. The reflected signal, 
whose intensity varies depending on the wetness of the active surface of the glass, is 
picked up by the receiver. The preamplifier directs the signal to the comparator At the 
same time, the preamplifier block receives the signal from the control block of the 
windshield wipers, which represents the basic parameters when the power supply is 
turned on. The processed signal leaving the comparator block, is adapted to control the 
starting of the motor of the windshield wiper. In practical terms that means that as soon 
as the optical properties are changed because of rain, snow or other pollution, the 
windshield wipers will be turned on. The time cycle of further wiping is also set 
depending on the intensity and duration of the rainfall. That cycle is automatically 
updated with changing conditions. 

Brief Description of Drawing s 

This invention will be described in more detail with reference to the drawings, of which: 
Fig. 1 shows the top and front views of the stamping of the optical system; Fig. 2 shows 
the top and front views of a smaller version of the stamping of the optical system; Fig. 3 
shows the axonometric view of the normal version of the stamping of the optical system; 
and Fig. 4 shows the connection block-diagram of the entire device. 
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Description of Preferred Embodiments 

According to Fig. 1 , the stamping I of the optical system consists of the base plate 11. 
which, in its top view, is shaped like a circular sector. On that base plate U, on its 
transmitting sides, reflecting planes are made in the shape of a rotational paraboloid 12. 
which along their axes have tracks 13 with centrally installed transmitting elements. On 
the receiving side, only one rotational paraboloid 14 is installed, along whose axis the 
track 15 is made for the installation of the receiving element. The space between the 
rotational paraboloids 12 and 14 forms the chamber 16, which has, at its comers, the 
protrusions 17 for the installation of the electronics board. Also, in the gap thus formed 
the base plate H contacts, within the chamber 16, with the heating element that is 
installed on the bottom side of the electronics board. It is recommended that the bottom 
plane 1J£ of the entire stamping 1 be given a convex shape with a great radius of curvature 
so as to practically eliminate the optical losses that might occur due to the mounting of 
the cycler. All side planes of the base plate 11 and the walls of the paraboloids 12 and 14 
are tampered in the direction of the chamber 16 for easier fabrication and subsequent 
mounting of those components. According to Fig.2, the smaller version of the stamping 2 
of the optical system has a smaller base plate 21 while the internal walls of the rotational 
paraboloids 22 in the transmitting part and the rotational paraboloid 24 in the receiving 
part of the device are sharply tampered in the direction of the chamber 26. The tracks 22 
provided for the installation of the transmitting elements and the track 25 made for the 
installation of the receiving element are retained; the length and the width of the chamber 
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26 and its comer protrusions 27 are the same for both versions of the stamping of the 
optical system. The general appearance of the stamping 1 of the optical system is best 
shown by its axonometric view (Fig. 3). After the installation of the electronics board, it 
is recommended that the entire system be encapsulated with, e.g., a gel, whose refractive 
index is close to that of the stamping of the optical system; that gel provides a thermal 
bridge between the electronics board and the front glass, especially in the heating area 
located under the chamber, and protects the electronics from mechanical and 
environmental impacts. It is recommended that stampings 1 and 2 of the optical system 
be fabricated from materials that transmit light beams in the near-infrared region. 
Virtually the entire surface with the exception of the tracks 13, 15 or 23, 25 and bottom 
planes 1£ or 28 is coated, e,g. by metallizing, with reflective layers that provide perfect 
light reflection and eliminate any possible optical losses. 

According to Fig. 4, the electronic part of the device consists of the transmitter 2, whose 
light beams are directed at the active glass surface and thereafter in the direction of the 
receiver 4. The receiver 4 is connected through the comparator 6 to the reference circuit 
71. which is installed in the controlling block 7 of the signal reading system. In that 
controlling block Zpf the signal-reading system, amplification circuits 22 are also 
located, which, through the preamplifier 5, are connected to the space formed between 
the comparator 6 and the receiver 4. The comparator 6 is also connected to the actuating 
circuit 8 that turns on the windshield wiper. 
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Under this invention, the operation of the cycler is fully automated and does not require 
any manual interference. When powered by simple connection to the electric system of 
the vehicle, the transmitter 3* which contains transmitting elements installed in the tracks 
13 or 22, sends out a well defined optical signal. The light beam is directed, by the 
rotational paraboloids 12 or 22, to the active surface of the glass, which is simultaneously 
heated up to the required working temperature. Any change in the reflected signal 
parameters is picked up, through the rotational paraboloids 14 or 24, by the receiving 
elements of the receiver 4 which is installed in the tracks 15 or 2£ The received signal is 
directed by the preamplifier 5 to the comparator 6 and delivered through the circuit 71 to 
the controlling block 7 of the signal reading system. The preamplifier also receives the 
signal from the amplification circuit 72 that sets up the basic power supply parameters. 
The processed signal leaving the comparator 6 is adapted to control the actuating circuit 8 
that starts the motor of the windshield wiper. The time cycle of further wiping is set 
automatically depending on the intensity and duration of the processed signal. That cycle 
is automatically updated with changing conditions. 

Industrial Applications 



The cycler under this invention can be practically used in all types of automobiles either 
on front or rear windows that are equipped with wipers. 
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PATENT CLAIMS 

1- A cycler with an optical sensor for automated lowering and controlling of the speed of 
windshield wipers depending on the intensity of rainfall whereby the stamping (1, 2) of 
the optical system with metallized reflecting planes that have, on their transmitting sides, 
internal or external mirrors, which are shaped like rotational paraboloids (12, 22) and are 
intended to distribute near-infrared radiation at angles that are smaller than the total 
reflection angle. By single or multiple reflections, the light flux is directed and 
concentrated at the focus of the minor of the receiving rotational paraboloid (14, 24.) In 
the chamber (16, 26) that is formed by the space between the transmitting and receiving 
parts an electronics board is installed on protrusions (17, 27.) Connected to that board 
are the transmitting and receiving elements, which are placed into tracks (13, 15, 23, 25) 
that are made in the stamping (1, 2) of the optical system. It is recommended that the 
entire system be encapsulated with, e.g., a gel whose refractive index is close to that of 
the stamping (1, 2) of the optical system; that gel provides a thermal bridge between the 
electronics board and the front glass in the heating area located under the chamber (1 6, 
26) and protects the electronics from mechanical and environmental impacts. The heating 
element is connected to the controlling block (7) of the signal-reading system, which, in 
turn, is connected, by the reference circuit (71), to the comparator (6), to which the 
windshield wiper is connected by the actuating circuit (8). Circuits (72) that set up the 
amplification in the controlling block (7) of the signal-reading system are connected, 
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through the preamplifier (5), to the comparator (6) and receiver (4), to which the light 
beam from the transmitter (3) is directed. 



4 drawings 
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FIG. 2 
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FIG. 3 
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FIG. 4 
End of Document 



I DM 



EI 



PATENTOVY SPIS 



(19) 

CeskA 

REPUBLIKA 




tiftAD 

prOmyslov£ho 

VLASTNICTVf 



(21) Cfslo pf lhlaSky: 3056-97 

(22) PfihlaSeno: 29. 09. 97 

(40) Zvcfcjnino: 16. 09. 98 
(VSstnlk 6. 9/98) 

(47) UdSlcno: 30. 04. 99 

(24) Oznaincno udilcni vc Vfcstnfku: 16. 06. 99 
(Vestnik fi. 6/99) 



(11) fifslo dokumcntu: 

285 291 



(13) Druh dokumcntu: B6 



(51) Int. CI 



6 



B60S 1/08 
G01N 21/84 
G 05 D 25/00 



THE BRITISH LIBRARY 

27 JUL 1999 

SCIENCE TECHNOLOGY AND 
BUSINESS 



(73) Majitcl patcntu: 

TESLA LANSKROUN A. S., LanSkroun. CZ; 
ECOGLASS SPOL. SR. O., Jablonec nad 
Nisou. CZ; 

(72) Puvodcc vynalczu:** 

Ldn Jaromfr Ing., Praha. CZ; 
Koiarek Jiff Ing., Jablonec nad Nisou, CZ; 
Appl Petr Ing., Dolni 6ennn&, CZ; 
Flala Karel, LanSkroun, CZ; 

(74) Zastupcc: 

MaJetiC Josef, Na vyslunl 845, LanSkroun. 
56301; 



(54) Nazcv vynalezu: 

Cyklovafi s optickym senzorem 

(57) Anotacc: 

CyklovaC s optickym senzorem pro automatickd 
spouStfcnl a Hzeni xychlostl chodu st£ra£&, v zavislos- 
ti na lntenzite deStS, ml v^lsek (1, 2) optlck£ho 
systdmu s pokoven^mi odrazov^ml plochaml, ktery 
ma na vysflad stranft vytvofeny vnfiJSl ti vnitfnl 
zrcadla ve tvaru rota&niho paraboloidu (12, 22) pro 
rozvod paprskfi. bllzk^ch infra£erven6 oblastl pod nii- 
Sfcn uhlem ne£ pro totalni reflexl. Po Jednom nebo 
vlcenasobn&n odrazu Je svfeteln^ tok pf esmSrovan a 
koncentrovan do ohnlska zrcadla pfljlmacflio ro- 
tafinfho paraboloidu (14. 24). V komfcce (16, 26). 
vytvofend v prostoru mezi vysflacf a pfljlmacl Cast! Je 
na v^stupclch (17, 27) uchycena deska elektronlky, 
na nli Jsou pflpojeny vysflacl a pfijlmacl prvky, kterd 
Jsou vloieny do dralek (13, 15. 23, 25) v#isku (1, 2) 
optickdho systdmu. Celek Je s v^hodou zallt napfi- 
klad gelem, kter£ ma index lomu blizk^ indexu lomu 
v^lisku (1, 2) optickdho systdmu a kter£ zajiSfuJe 
tepeln^ most desky elektronlky k fcelnlmu sklu v 
topn6 oblastl pod komftrkou (16, 26), mechanickd 
zaJiStSnl a ochranu elektronlky pfed vnfcJSimi vlivy. 
Topn6 teMisko Je pflpojeno na blok (7) fizenl systcmu 
snlmaCe a ten te obvodem (71) referenfcnl hodnoty 



spojen s komparatorem (6) na kter£ Je pf es 
konov^ obvod (8) pfipojen steraC. Obvody ( 
pro nastavenl zesfleni v bloku (7) fizenl systd 
snfmaCe, Jsou pfes pfedzesilovafc (5) pfipoj 
mezi komparator (6) a pfijfmafc (4), do kterdh 
nasmfcrovan paprsek z vysflafce (3). 
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Cyklovac s optickym senzorem 



Oblast technikv 



Vynalez se tyka cyklovace s optickym senzorem pro automaticke spouSteni a rizeni rychlosti 
chodu steraiu, v zavislosti na intenzitS deStfi. 



Dosavadnf stay technikv 

Zakiadm princip vsech dosud znamych reseni spocivi ve snimani vysilaneho paprsku po jeho 
odrazu od snimane plochy, v zavislosti na optickych zmenach nasledkem desYovych sraiek, 
snShovych vlocek a podobnS. Teraer vSechna feSeni vyuiivaji ruznych optickych dlenu, a to na 
bazi cocek, hranolu, ph'padne i Fresnelovy Iupy a ktomu pfirazen vysflaS a prijimaC sv&telneho 
paprsku. Jedno z prvnich feseni je popsino napHklad ve spise DE 38 23 300 CI, kde je vyuzivan 
sklenSny vylisek s tfemi a vice pary Cocek, pod vzajemnym uhlem 45°, vyuzi'vajicf dva odrazy od 
snimane plochy. Lep§i feSeni je jiz popsino napfiklad ve spisech DE 42 02 121 kde jsou jen dva 
pary cocek, avSak paprsek mi jen jeden odraz, coi sice zmensuje velikost cel6ho zanzem, avsak 
zhorSuje citlivost snimani i pfes vyuiiti vyhh'vani sklenSneho vylisku pro zlepSeni prenosu 
signalu a konstrukcnS vylepSene reseni podle DE43 30 710 kde je vzdilenost mezi SoSkami 
prodlouiena na dva odrazy. Ve spise DE 42 09 680 je popsan zakiadm princip senzoroveho 
snunini s vysilacem a pfijimacem bez optickych, Clenii a vyuzivajici nSkoIikanisobneho odrazu 
pomoci odrazove folie na spodni stranS skla. itoto reseni sice odstrafiuje nejvStSi nedostatek 
optickych prvku, a to jejich prostorovou velikost a pfi vyuzivani nSkolikanisobnSho odrazu 
ijejich delku, avSak zde naopak velmi snadno muze dojit i knepatrnemu poSkozeni odrazove 
folie, ktere ma za nasledek okamzite pferuseni snimani. V reseni DE 35 32 199 je popsan 
zakiadm princip senzorovSho snimani, ale sklenSny vylisek mi podobu hranolu, coi vyzaduje 
dodrzeni pomSrnS pfesne rovinnosti na snimanem skle. Upraveny hranol pro nasmSrovani 
vysflanSho a pnjimaneho paprsku je i predmStem reseni podle spisu DE38 06 881. Dosud 
nejlepSi varianta je popsana ve spisech DE41 42 146 a DE43 00 741, kde je pouiit tvar 
sklenSnSho vylisku se dvSma pary cocek i vyhnvam sklenSneho clenu a opatreni funkcnich ploch 
ochrannou odrazovou vrstvou. RovnSz material na vyrobu sklenSneho vylisku je zvolen, nebo 
ph'padnS zabarven tak, aby vlnovi delka vysilanych paprsku byla blizka infracervene oblasti. 
Cerv senzorov* 61en je rovnou plochou sklenSneho prvku nalepen na spodni stranu smmaneho 
skla. Hlavnim nedostatkem tohoto feseni je, ie zejmena vzhledem k dSlkove velikosti (zakladna 
mi elipsovity tvar) je nutnS dodrieni dokonaleho podliti transparentnflio lepidla, aby nedo- 
chazelo ke zkreslovani mSreneho vysledku. RovnSi i vfSka celSho zafizeni je pomSrnS vysoka, 
Si'mi je komplikovano i umistSni na snimanem skle. Vyuzivani dvou parii Socek a tfm dvou 
mSricich paprsku mi za nasledek, ie snimani plocha je pfi zapojeni obou dphromady pnliS 
velka, nebo pfi zapojeni kaideho paprsku zvlaSfje celi elektronika prakticky zdvojena. 

Podstata vynalezu 

Uvedene nedostatky do znaSn6 miry odstrafiuje cyklovac s optickym senzorem pro automaticke 
spouStenl a fizeni rychlosti chodii stSracii, v zavislosti na intenzitS deStS, jehoi podstata spociva 
vtom, ze na odrazovych plochach pokoveny vylisek optickSho systemu, mi na vysilaci Strang 
vytvofeny vnejSi ci vnitfni zrcadla ve tvaru rotaCniho paraboloidu pro rozvod paprsku bhzkych 
infraCervene oblasti od vysilacfch prvku pod nizSt'm uhlem nez pro totalni reflexi a po jednom 
nebo vfcenasobnem odrazu je svetelny tok pfesmfirovan a koncentrovin do ohniska zrcadla 
pfijimacuio rotacniho paraboloidu, pniemi vkomurce vytvorene vprostoru mezi vysilaci 
apfijimaci Cisti je na vystupcich uchycena deska elektroniky na niz jsou pFipojeny vysilaci 
a pnjimaci prvky, ktere jsou vloieny do driiek vylisku optickeho systemu a celek je s vyhodou 
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zalit napnklad gelem s indexem lomu blizkym indexu lomu vylisku optickeho. systemu pro 
zajiStSni tepelneho mostu desky elektroniky k Selrrimu sklu zejmena v topne oblasti pod komur- 
kou, mechanicke zajiStgni a ochranu elektroniky pred vnSjSimi vlivy, pfiiemi topne tSh'sko je 
pripojeno na blok fizeni systemu sm'ma£e, ktery je obvodem referenCm hodnoty spojen s kompa- 
5 ratorem od ktereho je pfes vykonovy obvod spojen se stSraiem a obvody pro nastaveni zesilenf 
v bloku fizeni systemu snimaCe jsou pres pfedzesilovafi pfipojeny mezi komparator a pfijimaS, 
do ktereho je nasmfirovan paprsek z vysilafie. 

Vylisek optickeho systemu je vytvoren tak, ie na vysilaci Strang je pouiito napnklad tfi vysila- 
io cfch prvku, zatim co na Strang pfijimaci je pouze jeden optoprvek a tak toto feSeni zvySuje 
pfijimany uiitefiny svgtelny tok smgrovany na pfijimaci optoprvek. Tim se zvySuje hustota zareni 
a odolnost proti pfipadnemu svgtelnemu ruSenf. RovnSi aktivni plocha mSrenf je pomSraS velka, 
anii by doSlo k pfipadngmu zvStSovdni v elektronickg 2£sti. 

15 Cely cyklovai je zapouzdfen a nalepen na spodni stranu snimaneho skla do prostoru zasahu 
Cinnosti stgragu. Spodni strana vylisku optickeho systemu je s vyhodou vyrobena jako konvexni 
o velkem poIomSru zakfiveni, tun je docileno, ie mezera a tfm i vrstva tmelu pfi upevngni je 
rovnomfirna a minimilni tlouSfky, a tun i pffpadne opticke ztraty pri priichodu paprsku jsou 
prakticky nulovg. Celkova konstrukce cyklovaie je pomgrng mala a vpnpadfi pouiiti niiSi 

20 varianty vylisku optickeho systemu, umoinuje dokonce montai napnklad pod vnitnri zpgtne 
zrcatko, Cimi je mimo opticky prostor fidiCe a presto v prostoru Cinnosti stgradii. 

Cinnost cyklovage s optickym senzorem je ping automaticka a nevyiaduje zidny zasah. Pfi 
zapnuti nap&jeni pouhym zapojenim elektrickeho systemu vozidla, dojde okamiitS kvysilani 

25 definovaneho optickeho sign£lu na aktivni plochu skla. Rovn£i dojde i k zapojenf topneho tSlfs- 
ka, ktere vyhfeje celou aktivni oblast na potfebnou pracovni teplotu, to znamena, ie je-Ii na 
snimane plo§e napfiklad snShova vloika, dojde k jeji'mu roztavem a pfemgnu na vodu gimi se 
zmgni optickg vlastnosti a je moing je okamzitS zjistit Odrazeny signal, ktery je riizng intenzity 
vzavislosti na stupni smageni aktivni plochy skla, je zachycen prijunafiem. Pfedzesilovag 

30 upravuje signal do kompar&toru a do bloku predzesilovaCe je z&roven zaveden signal z bloku 
fizeni systemu snimaCe, kteiy nastavuje pfi zapnuti napajeni zakladni parametry. Z bloku 
komparatoru je vyhodnoceny signal pfizpusoben pro ovladani vykonoveho obvodu na spinani 
motoru st2ra£u. V praxi to znamena, ie jakmile se zmgni opticke podminky za deStg, sngieni, 
pfipadng jineho zne£iStgni, dojde k sepnuti stSraiu a tim setfeni skla. Podle intenzity a Casoveho 

35 odstupu, dojde rovn£i k nastaveni iasoveho cyklu dal§iho setfeni, ktery se zmSnou podminek 
take automaticky upravi. 

Pf ehled obrazku na vvkrese 
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Vynilez bude bliie osvgtlen pomoci vykresu, na kterem znazornuje obr. 1 narys a pudorys 
vylisku optickeho systemu, na obr. 2 je rovngi narys a pudorys avSak sniiene verze vylisku 
optickeho systemu, na obr. 3 je axonometricky pohled na normalni verzi vylisku optickeho 
systemu a na obr. 4 je blokove schema celeho zapojenf. 

45 

Pfikladv provedeni wndlezu 

Vylisek I optickeho systemu, podle obr. 1, sestava ze zakladni desky 1L ktera mi v pudoryse 
50 podobu kruhove vyseCe. Na teto zakladni desce H, jsou ve vysilaci dasti vytvofeny reflexni 
plochy ve tvaru rotaCniho paraboloidu 12, ktere maji ve svych osach driiky ±3, vjejichz 
stfedech jsou pak uloieny vysilaci prvky. Na pfijimaci stranS je vytvofen pouze jeden rotaCni 
paraboloid 14, ktery ma ve sv6 ose draiku 15 pro uloieni pfijimaciho prvku. Prostor mezi 
rotaim'mi paraboloidy 12 a M vytvifi komurku 16, ktera ma v rozich vystupky J7, pro uloieni 



desky s elektronikou, takze ve vznikle mezefe se zakladni desky U v prostoru komurky 16, 
dotyka pouze topn6 tSlisko, ktere je umistgno na spodni Strang desky s elektronikou. Spodni 
plocha 18 celeho vylisku 1 je s vyhodou konvexng zakrivena o velkem polomSru zakfivenf, takze 
po nalepeni celeho cyklovage jsou opticke ztraty prakticky eliminovany. VSechny bogni plochy 

5 zakladni desky 1 a stgny paraboloidu 12 a H smgrem do komurky 16, jsou zkoseny pro zjedno- 
duSeni vyroby a naslednou montai. Sniiena verze vylisku 2 optickeho systemu, podle obr. 2, ma 
niiSi zakladovou desku 21 a rotagni paraboloidy 22 ve vysilaci gasti a rotagni paraboloid 24 
vprijimaci gasti, maji vnitfni stgnu smgrem ke komurce 26 vyrazng sraienu. Drazky 23 pro 
vysilaci prvky a drazka 25 pro prijimaci prvek zustavaji zachovany, rovnSz delka a Sffka 

10 komurky 26 a vystupky v rozi'ch 27 jsou u obou variant stejne. Celkovy tvar vylisku 1 optickeho 
systemu je nejvice patrny z axonometrickeho pohledu na obr. 3. Po montaii desky s elektronikou 
je cely system s vyhodou zalit napriklad gelem s indexem lomu bltzkym indexu lomu vylisku 
optickeho systemu, ktery zajiSfuje tepelny most desky elektroniky kgelnimu sklu, zejmgna 
v topne oblasti pod komfirkou, mechanicke zajiStSnf a ochranu elektroniky pfed vngjStmi vlivy. 

15 Vylisek 1 a 2 optickeho systgmu, miic byt s vyhodou vyroben z mater&lu propouStgjici paprsky 
blizkg infragervene oblasti a prakticky na cel6 plo5e s vyjimkou drazek 13, 15 eventuelng 23, 25 
a spodnich ploch 18 nebo 28 je nanesena, napriklad pokovenim, reflexni vrstva zajiSfujici 
dokonale odrazy a zamezujicf pnpadnym svgtelnym ztratam. 

20 Elektronicka Cast, podle obr. 4, sestava z vysflaSe 3, jakoi paprsky jsou nasmgrovany na aktivni 
plochu skla a od nt smgrem k prijunaii 4. Prijtmag 4 je pres komparator 6 spojen s obyodem 71 
referenfini hodnoty, ktery je v bloku 7 rizeni systemu snimage. V tomto bloku 7 rizeni systemu 
snimage, jsou rovngz obvody 72 pro nastaveni zesileni, ktere jsou pfes predzesilovag 5 pfipojeny 
do prostoru mezi komparator 6 a prijimag 4. Na komparator 6 je dale pfipojen vykonovy obvod 8 

25 pro spinani stfiraCe. 

Manipulace s cyklovagem podle vynalezu neni iadna a je ping automaticka. Zapnutim napajeni 
zapojenim elektrickeho systemu vozidla, dojde k vysilani defmovaneho optickeho signaiu z vysi- 
lage 3, ktery ma vysilaci prvky uloieny v drSikach 13 nebo 23 a svgtelny paprsek je rotagnimi 

30 paraboloidy 12 nebo 22 usmSrnSn na aktivni plochu skla, ktere je souSasnS vyhnvano na 
potrebnou pracovni teplotu. ZmSna parametru odrafeneho signaiu je zachycena pfes rotagni 
paraboloid H nebo 24 pfijimacun prvkem prijimage 4, ktery je u!o2en vdriice 15 nebo 25. 
Pfijaty signal je upraven pfedzesilovafiem 5 do komparatoru 6 a pfiveden pres obvod 71 
referengni hodnoty do bloku 7 fizeni systemu snimage. Do predzesilovafie je rovnfii zaveden 

35 signal zobvodu 72 pro nastaveni zesfleni na nastaveni zakladnich napijecich parametru. 
Z komparftoru 6 je vyhodnoceny a zpracovany signil prizpiisoben pro ovlidSni vykonovgho 
obvodu 8 na spindni motoru stgragu. Podle intenzity zpracovdvaneho signaiu a gasovgho 
odstupu, dojde automaticky k nastaveni Casoveho cyklu dalSflio setfeni, ktery se jakoukoliv 
zmfinou podminek, tak6 automaticky upravi. 
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Prumvslova wuiitelnost 



45 



Cyklovafi podle vynalezu lze vyuiit prakticky u vSech druhu automobilu, a to nejen na prednich 
sklech, ale take i na zadnich sklech, pokud jsou vybaveny stfirafii. 



PATENTOVE NAROKY 



1. CyklovaS s optickym senzorem pro automaticke spouStSni a fizeni rychlosti chodu stSraSu, 
v zavislosti na intenzitS deStS, vyznaSujici se tfm, ie na odrazovych plochach 
pokoveny vylisek (1, 2) optickeho systemu, ma na vysilaci strane vytvofeny vnSjSi 5i vnitfni 
zrcadia ve tvaru rotafiniho paraboloidu (12, 22) pro fozvod paprsku blizkych infrafiervene oblasti 
od vysilajicich prvku pod nii§im uhlem nei pro totalni reflexu a po jednom nebo vicenasobnem 
odrazu je svgtelny tok pfesmSrovin a koncentrovan do ohniska zrcadia pfijimacfho rotafiniho 
paraboloidu (14, 24), pri£em2 v komurce (16, 26) vytvofene v prostoru mezi vysilaci a pfijimaci 
Cast! je na vystupci'ch (17, 27) uchycena deska elektroniky na niz jsou pfipojeny vysilaci 
a pfijimaci prvky, ktere jsou vloieny do draiek (13, 15, 23, 25) vylisku (1, 2) optickeho systemu 
a celek je s vyhodou zalit napriklad gelem s indexem lomu blizkym indexu lomu vylisku (1,2) 
optickeho systemu pro zaji5t2ni tepe!n6ho mostu elektroniky k £elnimu sklu vtopne oblasti pod 
komurkou (16, 26), mechanicke zajiStSni a ochranu elektroniky pfed vngjSimi vlivy, pri6em2 
topne tSlisko je pripojeno na blok (7) fizeni systemu snimaie, ktery je obvodem (71) referenfini 
hodnoty spojen s komparatorem (6), od ktereho je pfes vykonovy obvod (8) spojen se stSraCem 
a obvody (72) pro nastaveni zesiieni v bloku (7) fizeni systemu snimafie jsou pfes pfedzesilovai 
(5) pfipojeny mezi komparator (6) a pfijimafi (4), do ktereho je nasmSrovan paprsek z vysilaCe 
(3). 
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